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l H NMR»2 5°C-CB*m^ (2 7 0MHz ) J NM 
-EX2 7 OFTNMRMffi^tiSLfc, 

( 3 ) m&m& 
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J?)l7 -1, 1' - \Z 7 4, 4' - 

^7 5>£LT*>6ffl«0fc. SK«aUSa2 4. 2 
3 - 3 — K h;Ux> 1 1, 7g (53. 5mmo 
1) , Ri*y)A3 7. 0 g (2 6 8mm o 1 ) , ffi 
14{fc» 17. 0g(2 6 8mmol) Srjfjn*. SKgH 
«T2 2 0X;r2 4«FlHa**Lfc. SBa»7«, StSffl 

£l&*G/to 1, 2-y^Paj:^>^;^U-^ 

1, 2-^^PPX^>;n-^t>=l: 
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1. Rf = 0. 2 3) fc«fcoT««*:tfofc. flKSWB 
ttIR*x*h;k *H NMR^^^ bfrtjiMftffilC 

[0 02 5] JK=£ 43. 7% (6. 42g) 
BbS 190. 0-191. 8 'C 

I R (KB r , cm" 1 ) : 1 5 8 3 (NO,) 
X H NMR (2 70MHz, CDC 1 3 , TMS) .8 

(ppm) =7. 0-8. 2 (m, 26H. Ar) 
TuMftVim (C 36 H l6 N l 0 4 <bLT) : 
^M:C7 3. 0 8% H4. 55%, N9. 39 10 
%. 

H-fI:C74. 73%, H4. 53%, N9. 68% 
[0 0 2 6 ] (2) N, NT -^x^l/-N, N' - 
(4-75/7x^) -1, 1' -tf7i^l/-4 1 

4' -^7 5> (DATPD) <3)CD^& 

DNTPD4. 4 2 * (7. 9 8 mm o 1 ) <Z>£ 5 %^* 

(DMF) 1 0 0m 1 £ft]x., ^ifi. 5itEL 7K^#BM 

&/*-#>*mML, mmcft* (soomi) w 20 

BR I R*"<* X H NMRX^^h^iSlM 

/Co 

[0 0 2 7 ] iR^ 82. 9% (3. 43g) 

I R (KB r, cm" 1 ) : 346 0, 3360 (N 

H 2 ) 

a H NMR (270MHz, CDC1 3 , TMS) : 8 
(ppm) =3. 6 (S, 2H, NHJ , 6. 8 — 
7. 5 (m, 2 7H, A r ) 30 
TtMfrVim (Cs*H I9 N 3 £LX) : 
^fi:C8 6. 0 6%, H5. 9%, N8. 28%, 
St#ffl:C8 5. 85%, H5. 80%, N8. 34% 
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[0 0 2 8 ] (3)S^l^fi7^>l (STBA 
- 1 ) ®<D£rf& 

DATPD 1 . 90g (3. 6 6 mm o 1 ) <3>, 3-3 
-Fh;l/i>2 2g ( 1 04mmo 1 ) , SJK^U^A 
4. 8 1 fir (3 4. 8mmol), ffit£ftSB2. 2 1 g 
(3 4. 8mmol)ax, fffi^T2 2 0 e Ct 

Fd77> (thf) cc*^uraai«:«fc?)IH*l»*l/ 

fco THF£x;^U-£~ttT)&£0T*>>6, 
^D7^77^S (JRHSJ«, ^DnWA:n- 
<^*U*> = 1 : 2, Rf = 0. 16) tcj:^r««i*tf 

X2 00 cc/min, 3 8 0 °C, 1 7 0 °C) &C<£ 9 H 

ftCD*-^ h;U£^5 , ^6CC^L/c 0 

[0 0 2 9 ]JR* 15. 0% (0. 48 3 g) 
Bfc£ 121.9-122. 5 °C 

I R (KB r, cm" 1 ) : 3 0 3 2 (CH 3 ) , 126 

9, 1 2 9 0 C (C 6 H 5 ) ,N] 

X W NMR (270MHz, CDC1 3 , TMS) : 8 

(ppm) = 2. 3 (S, 12H, CH 3 ), 6. 8 — 
7. 6 (m. 42H, Ar) 
TxMftffim (C M H H N 4 ilt) : 
#Wffi:C87. 4%, H6. 13%, N6. 31%, 
Sf-»ffi:C8 7. 4 4%, H6. 19%, N6. 37% 

[0 0 3 0 ] mMM2 

TieoJSfEStcJ:^, N, NT -W^^^^Wly 
$>2 (STBA- 2) *»JfiOfc. SIt*OK»tt 

>X<D (l ) - (3) rt#ET£ 0 

[0 0 3 1 ] 
[<b2 1 ] 



(12) ^PW9 - 3 0 1 9 3 4 




1' -^7x^-4, 4' - ^7 ^ > (NTPD) (5) 
IRS 1 2 . 7 g 

[0 0 3 3 ] (2) N, N' -^7x^-N- (4 - 

^ hU7x^l/) -N' - (3 x^;U) - 

1, 1' - t'? 4 , 4' -^7^> (NPTP 
D) ©CDi^S 



[0 0 3 2 ] (1) N. N' -^7i^-N- (4- 
^ha^x^-Ji/) - 1 , 1' -t'^x^;U-4, 4' - 
^7^> (NTPD) ©CD^fiS 

N. N' -^x^K>^>10. Og (29. 7 
mmoDffl, p-7Mn-Foo^>8. 38g 
(5 9. 4mmo 1 ) . 7 ^ttV^A4. 5g (2 
9. 7mmo 1 Hcjg&iUTDMSOl 2 Om 1 *UD 
x., SBR#H«T1 0 0'Cr2 4«ra»»Lft:. KJ£» 
7«> Jft*2 5 0 0mlCC*#»tftt3W6afif, N. 50 
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NTPD12. 7g (27. 7mmol)(S>, 3-3- 
F h;l/x> 12. lg (55. 4mmol), ^K^7 y 
■5A 1 9. U (138. 5mmo 1 ) , r£&{tH8. 
8 0 g (13 8. 5mmo 1 ) £SR#HStT2 
2 0T;r3 6B#IH«#Lfc. ElfifcTSL KJEH^ft* 

L/C 1. 2 -S^PDX#>£x'*#U~#~CCTISfc 

1 , 2-> ? ^ciDX^>:n = 1 : 1 v R f 

= 0. 5 2) tcJ:orflWK*m^ N. N' -^x^ 
;l/-N- (4-x hp^x^l/) -N' - ( 3 

-l, l' -t'7x^-4, 4' -t?T 
> (NPTPD) <B>£f#/c 0 
[0 0 3 4] iR^ 3 1. 9% (4. 84g) 
TnS^tfffil (C j7 H I9 N 3 0 2 iir) : 
MI:C7 9. 83%, H5. 28%, N7. 55 
%, 

lt»ffl:C8 1. 15%, H5. 34%, N7. 67% 

ttfc, ffizzwm* (1)^6 ( 2 ) £rco F -*;mdiK 

[0 0 3 5 ] (3) N, N' -^7x-Jl/-N- (4 - 
TSy^xjt,) -N' - (3 --rf^JU-? - 
1. 1' -^7x^-4, 4' -^TS> (APTP 
D) (Z><D^/5 

NPTPD4. 84g (8. 8 3 mm o 1 ) <B>£ 5%^ 
5isV&#-#>l. 7 7 giCDMF 10 0ml £rfiU 

«£#7)c (5 0 0ml) CCfrSS-tffctffcttfif. N, 
N' -y7x^Jb - N - (4-T^7x^) - N' 

- (3 -y^;l/-7*x;U) -l, l' -tf^xx;l/- 
4, 4' -^T5> (APTPD) fflOfflJlga^ff/c. 
iRS8 9. 6% (4. 09g) o 

[0 0 3 6] (4)K^«ftl5l7$>2 (STBA 

- 2 ) <8><D£J& 

APTP DO. 6 5 g (1. 2 6 mm o 1 ) <2>, 3-3 
-FFJI/X>0. 8 2 4g (3. 78mmol), 
^■J^Al. 7 6 g ( 1 2. 6mmo 1 ) , ffifrffcSI 
0. 8 g (12. 6mmo 1 ) £)JtR, ^#BmT2 
2 0T;r3 6H#R0$m$L/c o SJ£»T«, SJtffl^ft* 
THFtcffi*>Lr«acc<fc0ffl4l»*L/c. THF^x 
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*-ffi(JKMiSS& ^po^A : n -^*U*>= 1 : 
2, Rf = 0. 26) (Ci^rmSi^f-o/Cc £6CCh 
W> • *^y>-S/a>i* (gf^2 OOcc/ra 
in, 3 2 0°C, 1 5 0'C) tc<fc0SWH»Ot:, iS» 
T-fi^#j^T^>2 (STBA-2) ®£t#/c 0 flNSK 
BttIR^h^ l H NMRX^ F;U<h7cSR»«ftC 

[0 0 3 7] iR* 14. 6 % ( 0 . 128g) 
«L«& 1 0 4. 3-1 0 5. 0'C 
10 I R (KB r , cm" 1 ) : 3 0 3 2 (CH 3 ) , 126 
9, 1 2 9 0 C (C 6 H 5 ) ,N) 

l H NMR (270 MHz. CDC 1 3 , TMS) : 8 
(ppm) =2. 3 (S, 9H. CH 3 ), 6. 8- 
7. 5 (m, 34H, A r ) 
7HR##fffl (C 64 HHN 4 ilt) : 
^I:C8 7. 76%, H6. 21%, N6. 13 
%, 

It»ffll:C8 7. 77%, H6. 21%, N6. 02% 

[0038] mmm3 

20 (1) ITOIS©A^->ftW 
>f>^A-^X»{tt ( I TO) 

5Q/D 1 50 OA) £2 5 
mmx2 SmmteWOBRO, I T Offiffl!J©**CC S c o 
t c hKCD^'jrf--^ («1 2 mm) *SWS#A6i& 

[0 0 3 9 ] ( 2 ) a«(Di5fe^ 

«S»6»», «FBB¥6-4 90 7 9#4i«»2 4«. » 
IB?4-2 33 1 9 5#&«* 1 7«tt£iB»©afit© 

30 JimtcLtctt-ormMLtc. 
[0 04 0] ( 3 ) Jfrf-CDft* 
t^^mmtUX<DSTBA - 1 (HJ&WllOk 
©) , AI-T-lftaSJBiL/rTBaiOTPDiA UB, * 
Mf^Cj:0 3x 1 0" 5 To r r Tt? 2-4 A/ s <OM 

mmm.-emmLtc 0 ztc&mmm-c&zmmzs Ms : 

A g £ 6 . 0xl0" 6 TorrK10: 1 (te^C 2 
0 0 0 A<0iS3(c*IS#bfc<0ftB(^fc«BIRi ITA g 

% i o o o Aomz dcmMwm Ltc 0 nmwmz 5 mm 

x5mmtUc, ttte, tt^*TO*ULVAC S I 
40 NKU KIKO VPC 260 £ffll>/c 0 
Ut2 2] 
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$5fP3¥9-3 0 1 9 34 
26 



T P D 

CN, N' -t:x (3-^;i/7i-^) -1, 1' 



CH 3 



'CH 3 



A 1 q 




[0 0 4 1] (4) MfrT-m^mT Z> (STBA- *(D^X^^h»6STBA-2«4 3 5 nmiCt^ 



09-12 KSTBA-l <bSTBA-2CD^#iacD^- 

1 OO^X^ h )l>tif*h STBA - 1 «4 3 3 nmi 30 
5 0 9 nm(Cb^^^f$of3ife(DSM^l, 1312* 



^>Mf>^t;l' (HOMO) SfJ^CDMS^O/Co 
[0 0 4 2 ] 

[an 





I P (eV) 


Eg (eV) 


Ea (eV) 


STBA- 1 
STBA-2. 


5. 1 
5. 1 


3. 0 
3. 0 


2. 1 
2. 1 


TP D 


5. 4 


3. 1 


2. 3 



Riken Kenki A C - 1 . CCd: *) 40 

[0043] mm^mmt) (lumo) (Ea)»uv 
raw** YhomMtfk (013-14) *^*a>fcx 

>Jli»(TPD) <bJt^£±-f *>n:#f* 
( I p) «0. 3 e V, x*;l^-*> * 7* (Eg-) « 
0. 1 e V/h£<fr-DT^£ 0 C<DC<b^6TPDcfc0 
fc I TO < I p = 5 . OeV) *>60*-;KZ)aA^S 

3< ttoTi>*c<fcfr6lft?rc**. so 



[0 044] (5) ]B»^«5?#BIT5>- 1 (STB 
A - 1 ) (D*-;HftaUB^<Oj£ffl 
1^2tt(DA 1 q «r«3Wil, 0 1 5 CC^C/c I T 
O/STBA- 1 (5 0 OA) /A 1 q (5 0 0 A) / 
Mg : AfirOflMSTSR^fPtJU/c. I TOiBft M 

(a) tCjR^-CDEL^^^ h^U^. @16© (b) CCS 
TBA-10PL^^^FJ^l/c 0 EL*"**h;U 
W5 2 0 nmftitttcf-^^rWri^tc^n- Fttfc 
CDr&0, CtUiSTBA- 1RCDPLX"<* 



27 

tc a L/c#oTC<D^Cte: v STBA- 1 #*-;Hft 

mmtbxwmL. n+mm&<DA\ qi^+tyr 
[0 045] mi L <Dm&-mK, h^k-hie, *ig 

-m^a<DP^^r^ 17-19 iC^Ltc. H 1 7 CC* 

tth(fCM&i>±Mb, lO^htS, 5 0 0 cd/ 
m\ 12^hriISglO, OOOcd/m^cS 

1.7c d/Ar&o/c, *-JHfta6tt©lK^5f#«i 
T5>**~;MftiiJi£OfcA 1 qiconJlMR^rw 
J»*3W3. 2-3. 5 c d/^T'&£Ci£^x.£<!:{& 

(TPD) **-Jl/|ftaWK:fl9lifc3R-f-K:Jt^4iST 
BA- 1 «r«t*^*©*3W<S*EE*>6«j** s «nrii 
SCiWfftnS. ChUSTBA-lO^gft 

> wf- t ms-sz u ft o /c ®*jft * - 

©Ci*6*-JU»fttt©fiC»W»*STBA - 1±CC 
ffiA'<5 > * £i3S£ir 4 C i J: 0 i» «*»3BR^*f^ 

R 7 R 6 



(15) ^P3¥9-3 0 1 9 3 4 

28 

* [0046] (6) -mft+mmmmr s>- 1 (stb 

A- 1 ) OsWMStt 

«PB (3) tMl/cm^tl0mA/cm l 

emojfjgtes. 2^;Uhri2 6 < 7cd/m 2 r& 
o/c 0 12B$lfflatt6. 2^htl Hcd/m 1 , 
4 8B$fflfi»7. 1 ^htl 0 5 c d/m\ 7 6H$ 
raf*"C(i'7. 9^Ftl00cd/m , r^o/c o T 
PD*ffll^cIlJl^*^©S?i&«Fl4»fi«B»Sl 3 2c 
10 d/m z CDilfg^^|^5. 5«fH-C*o/c. CCOCt 
^6 STB A - 1 ^fflC^/cf ^©^iSgOi^ilE 
0±#m;fcft*)<E< fflii^ntl^Ci^Mc cn 
«STBA-1 <DY*>{fc#f">W^#TPD©HO 
MO<t I TO0D*R8CC<agT£C I TO^e© 

*/c, TPD^HOSR-T-ftiSBSHiriStiaSS*^ 
TZMCttL-C STB A - lfcHBtt«i**f6£0ft(r>o 
C(OCi«STBA- KDT^l^rX:? ^ ;UA<D£S 
14tc*gH0Ti>*. COi^CcSTBA- 1 «-/*>{b 
20 ^f>^t;Kip)«<, lom7 7^se 

[0047] wrffc*¥m<Dmmmmm*mttz>. 
1 . Tte-^s c 1 3 

[<t2 3] 




Ht2 4] 

R 10 R 11 



40 




6 



N 



Q 5 



R 1 



vmti s n <fc 0 ft 6 -e n^nas ora«*i 50 



i^i/TiBfcm/carao. r\ r\ r\ r\ 

R\ R\ R\ R\ R\ R*\ FT\ R 12 :fc<£tfR 

id; 0 ft 4 sfr -eti&S: b -r j8«n/csr * s ) 

2. TIB-MS C2D 
[<t2 5] 





(SC*. R\ R\ R\ R\ R\ R\ R\ R\ R 40 J:0 5:S»^6jB«nA:KJftS*W"r*C<!:fc*S, T 
9 , R*\ R*\ R l \ R 1 3 x R 14 , R 1S , R 16 , R 17 V -;I/Sr h& ) n£K^fi5?#KT 5 >it 

iun+^si^^i^^^n^naiiLriiwn/cS 4. ties® 



(17) #H§¥9-3 0 1 934 

31 32 




o> <o 
<o> <o> 



CH, 



7. iraeo^-^tMS&tmeffl^iMraEL*?. 



N-{0)-\0)-N [ft29] 

<£)> ^5>-ch 3 

CH 3 (Oy^cH 3 



20 




NH 




R s R 6 



NH 




o 



C4) 



R 8 R 9 R 3 R 2 R 2 R 3 R 3 R 8 

R E. R H 



-«8a C 5 D 




NO a 



C5D 



j^l 3 R L 2 



^Kiss-ax. Tie— ^(6) 
C{b3 i ] 



(18) 



9-3 0 1934 



33 

R 7 R 



34 



R 6 R 7 



R B 



\ / R* R 1 R 1 R 4 \ / 

R ' x M 7 R= 



R 1 




C6] 



[<b3 2] 



C7] 



N, N' -isy x-^Jl-N- (4-^hD7x^;b) - 
1, r - *^)l-4. 4' -^T5>^f#, oc^ 

1 3 R 1 2 

R 7 R B R* R 7 



-<o)-»' ---O— • 

\ / R 4 R l R 1 R 4 ) ( 

R " )-#^ 7 R ° 

R 10 / 



NO, R 11 




(35*. R 1 ~R 13 teJ;D t R«mrfBi!5]--C*^») 
>i>) -N' - (7^;H -l, 1 ' -t'7*-;w- 



C8] 

[fb34] 



(19) 



35 

R 7 R 6 



3 0 1 9 3 4 

36 



R 6 R 7 



\ / R* R l R 1 R 4 \ ( 




R \Or RU 



C9) 



(5£*, R 1 -R 13 *5j:0'R«Sulfii|Hl-'C^^) r^n *4. 4' - yys><fcU o#&c. c<ZMt£4»K:TiE 

Jl/) -N' - (y*~)l) -1, 1' - t'7x^-il/- * Ht35] 
R l 4 R 1S 




CIO) 



1 8 R 1 7 

(iC*. R 1, ~R , 'teJ:i>'XWmrie<h[al— * STfe-HSsS C 3 J 

R 1 R 6 R B R* 

r, ^lJ/^ r5 rs ^(O)- r0 

\ ( R* R' R 1 R" 




[33 



(5£*. R 1 ~R ,, «HUia<!:(S]--Ca6f3. Q'ttfgifgTA/ 



9 . Tf B-fiSS; C 4 ] 
Ut3 7] 



(20) 




- 3 0 1 9 3 4 

38 



C4) 



R 8 R 9 R 3 R 2 R 2 R 3 R 9 R 8 

<SC*. R^R'tttMEiH— r*S) -CiSnSN, *^T3>«C. TIE-M3C C5) 
N' -^x^-l, 1' -h'7*-JU-4. 4' -* Ht38] 

X -(^-NO, (5) 

j^l 3 R 1 2 

R 7 R 6 R 6 R 7 
\ / R 4 R 1 R x R 4 \ ( 

r 9 \ ) ( V— ( / R 9 



R 1 




Cl 1] 

N. N' -W ^^.;l/-N, N' - (4-^hP7x^ HUO] 



R 7 R b 



r b r 7 




N, N' -y7x^ib-N, N' - (4-7^7x^ 
;U) -1, 1' -b'7x^;b-4, 4' -^75>i 



50 



Cl 2] 

Ub4 l ] 



(21) 

39 

R" R 15 




1 8 R 1 7 

(^*, R 14 -R lB fc<i:0'X^fjlB<b|5]— C£>£) V9fk 
[0 048] 10 

ram] 

•t«Ht4Ci#t«fc B 

[HI] N. N' *-rt>-N. N' - (4 h 

a? x^;t/) -1, 1' -^i^l/-4, 4' -t?7 
5> (DNTPD) (DIRX-i^ hJHar*S Q 

[02] N. N' -^^x^-;U-N, N' - (4-—h 20 
P7x^H -1, 1' -W *—)\,-4. 4' -v7 
5> (DNTPD) ©NMR*'** hJl/0t?*£o 

[S3] N, N' -t?7*-Jl/-N. N' (4-75 
/7i^I/) -1, 1' -^7x^-4, 4' -^7 
5> (DATPD) (DIRX^Z b)l<mV&Z> 0 

[04] N. N' -^^A'-N, N' - (4-75 
-1, 1 ' -fc*7jc^;l/-4. 4' -VT 
5> (DATPD) ©NMR^^^hil'HtiS. 

[0 5] mmm i co ( 3 ) r# 

^f!7 5>l (STBA-1) ©IR^^^h^ir 30 

[0 6] IWI 10(3) r»6hfc«W©»mi 

Mi75>l (STBA-l) ONMRX^h;l/0 

[0 7] 901012® (4) r»6tlft:J«»^«r«IKr 
- 5>2 ( STB A- 2 ) ■©-I-RX^»"h^Bir*5. 

[0 8] »&W!2<d (4) r»6ftfcii»**3f»»i7 

5>2 (STBA- 2) ©NMRX^ b;l-0r&£ o 

[09] mmm 1 © < 3 > r»6tifc*»r-«f«Kr 

5> 1 (STBA- 1 ) o^#Mc7)J®j*ex-<^ h;l.0-c 40 



4#5B¥9 - 3 0 1 9 3 4 

40 



ClO) 



[010] HJfeFd 1 © < 3 > rf»&ftfc»HF«HKK 
75 >1 (STBA-1) (?)IfI(?)^X-:^hJH 

[011] *tt«2© (4) r»6*ifcW»«BS»* 
7 5>2 (STBA- 2) CD^SrMoa^X-^^ h;l/0 

[012] fiJS#!l2© (4 ) -C»6tlft:J«»*«35«K 
7 5>2 (STBA-2)(DlflOS^^^h^i 

[013] DIJfctf!) 10(3) r»6ftfc*fl^»SWfi 
75 >1 (STBA- 1 ) ©^jBtDUVKJK*^* h 

ji/0r^>^>o 

[014] «ftW2© (4 ) r»6tifc*^F«P«K 
7 5>2 (STBA- 2) ©^3F18©U V®***^ h 

[015] *«WOHJ6«3(D (5) rfl*l/fc««E 

[016] (a) «*^(DHJ6WI3 0 (5) rfFSSL 
fc*«E L3R^©ELX^* MI/£^U (b) teHJfc 
« 1 © ( 3 ) r»6ftfcW^«5?SiKT 5 > 1 (ST 
BA - 1 ) ©lii(DPLX^^ hJU^To 

[017] HJfeWJ3<D (5) rft»bfc««EL**© 

[018] *ttfll3© (5) rfl»Lfc#IBEL**© 

m^ss - «E«Fa*^-r y * ? r * So 

[019] HSSFJ3© (5) r^SfO/cWtSEL^-?© 
[02 0] B*LEPtt9»fifll3© (5) rtt«Lfc*«E 

l m+vms. - mnmmft&zff; l . ntfiEP«:*©«E 

-Wmmm&Z^L. fiH^SEPfi I TO/TPD ( 4 
0 OA) /A 1 q (6 0 0A) /Mg : Ag^T-flUS© 

««EL*^jwa-in»^ra«Ftt*^L/. neftaitt 



(22) 



- 3 0 1 9 3 4 



[HI ] 



[09] 




4600 3600 




250 300 350 400 



400 



[02] 



1 1 ] 




m 




250 



300 350 



400 



II 5 ] 



; ; ; « > , ' ' ' i „1 22 " V 

< < >•>►•> xx :<X< < > IX IZl '<'<'<< ♦:♦:>•>> 

< < ;♦ ♦: >» >: >: x X :<• < :< :< :♦:♦ •>:>: >» r x x < :<■:<• < >: >• > 

*, lft r,;;riiJ. 



A I a 

( 5 0 0 X ) 



S T B A — 1 
( 5 0 0 a) 



(23) 



- 3 0 1 9 3 4 



[03] 




I 1 I I I 1 

4600 3600 2000 1500 1000 400 



[H4] 



. J 


U.. i, I 


j 




A - * - A J 4 4 ■ i J i I i 

PPM 



(24) 



1$K!¥9-3 0 1 934 




(25) #H¥9-3 0 1 934 

[17] 




_ 1 1 1 1 1 

3600 2000 1500 1000 400 



1 
















■ i — i I- 




P PM 



(26) 



«fP8¥9 - 3 0 1 9 3 4 



[010] 



[H12] 



m 
a 

m 




350 400 



450 500 650 



600 650 



450 500 550 
2fcit ( nm) 



600 650 



[B13] 



17] 



0.04 



0.035 



0.03 



0 



0.024 



0.019 



0.014 




200 300 



400 500 
«ft(nm) 



600 



700 750 




5 10 
/W7^tff(V) 



(27) 



9-3 0 1 9 3 4 



14] 



0.160 



0.128 



0.096 - 



0 



0.064- 



0.032 




200 300 



400 500 
«(nm) 



600 700 750 



[HI 6 ] [118] 




0 5 10 15 

/U7XiE(V) 



(28) 



ftffl¥-9- 30193 




JP 1997-301934 AS 2005.2.3 



imiB] ¥&17*2B 3 B (2005.2.3) 

[fcHl^] #^^9-301934 
[&BH] W9#ll^ 25 B (1997.11.25) 
[ffillf] #H¥ 8-140960 
[SK#»HMH*7)K] 

C 0 7 C 211/54 

C 0 7 C 217/92 

C 0 9 K 11/06 
[F I] 

C 0 7 C 211/54 

C 0 7 C 217/92 

C 0 9 K H/06 Z 



[ItflJH] ¥fi£l&£ 3J! IB (2004.3.1) 
[^««jE 1 ] 

1 ] 

TtlE^fe^ c 1 ] 



R 7 R 6 R 6 R 7 




CD 



Q 3 — N R 1 



Q 2 



(2) 



JP 1997-301934 A5 2005.2.3 



lit 2] 



R 10 R 11 




Rl r> 2 r>3 r> 4 r>5 r> 6 td 7 rj 8 "D 9 D 1 0 D 1 1 r> 1 

>K^K^K^K^K>K^I\>J\.>I\. > K > I\. 

[<fc3] 



R 7 R B R 6 R 7 




C 2 J 



R 1 > R 2 > R 3 ^ R 4 , R 5 > R 6 > R 7 > R 8 , R 9 ^ R 1 0 > R 1 1 , 
R J 2 > R 1 3 , R 1 4 , R 1 5 , R 1 6 , R 1 7 Jsitf-R 1 8 fi^M^ «:» 

*) 

[»**3] 

1 * fctt 2 E«Oft^?-*3Sr#»i7 5 Wt-frtt <£ «9 * & * - JH*j£14*m 0 
[11**4] 



